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SIMULATION BASED ACQUISITION
(SBA)

Vision

Goals

To Have an Acquisition Process in Which DoD  and Industry Are Enabled by Robust,
Collaborative Use of Simulation Technology That Is Integrated Across Acquisition

Phases and Programs

• Substantially Reduce the Time, Resources and Risk Associated With the 
  Entire Acquisition Process;

• Increase the Quality, Military Worth and Supportability of Fielded 
   Systems, While Reducing Their Operating and Sustaining Costs
   Throughout the Total Life Cycle;

• Enable Integrated Product and Process Development (IPPD)
   Across the Entire Acquisition Lifecycle.
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SBA – NOT JUST TECHNOLOGY

Together, These Will Facilitate …Together, These Will Facilitate …

An Unprecedented Quality of Enterprise-wide, Collaborative
Decision Making Across the Acquisition Life-cycle…
An Unprecedented Quality of Enterprise-wide, Collaborative
Decision Making Across the Acquisition Life-cycle…

• Collaborative
  Distributed Engineering

- Seamless Integration of 
  Engineering Discipline

•  Info Repository
- User Transparent Web
        Style Access

Common Project Data Repository
Integrated Product Process Model

Format

Integrated Advanced
Engineering and 
Management Enterprise

Functional
 Design &
Analysis

System
Integration
and Test

Training &
Ops Support

Tactical
Decision
Support

Modification
& Upgrade

Maintenance
& Logistics

Operational
Need

Process

Environment

Culture

Evolved
Acquisition Culture

Iterative
Acquisition Process

• Iterative Spiral Process
- Electronic System Models

-  Rapid Evaluation of 
          Multiple Options

• Enabled Integrated
  Process Teams

• Changing Roles
   and Responsibilities

Industry

How

What

WHY

How
WHY

How
WHY

What

What

Requirements Functional
Design

Implementation
Design

Government
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Standards

Engineering

Engagement

Mission

Campaign

 BMDO M&S PROGRAM

EKV
vRV_Z

vRV

v

v
KV_Z

v rel

v KV_Y

v RV_X

vRV_X

v KV_X
Strike Angle



BMDO/TE

BMDO CORE AND JOINT M&S

NMD AnalysisMDAPFoS

Test Parameters

Test DataTheater /
Campaign

Mission/
Battle

Engagement

Engineering

Constructive LiveVirtual (HWIL)

TMDSE
[TMD System Exerciser]

JPN
  JDN
    JCTN

Live TestingWargame 2000

PEGEM PEELS

EADTB
[Extended Air Defense

Test Bed]

JSIMS

JMASS SSGM/
 BEST

JWARS

CAPS
 

(Commanders
 Analysis Planning 

Simulation)EADISM
 (Extended Air 

Defense Simulation)

Under Consideration Joint M&S BMDO Core (managed by BMDO/TEM)

Hardbody
Background

Plumes Suite

TMSS*

* Managed by BMDO/IN
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Emplacement Search / Track
Engagement

Decision Weapon
Assignment (EDWA)

Missile launch,
Midcourse Flyout

Terminal
Guidance

Intercept / Lethality
Assessment

Guidance Test & Simulation Facility (GTSF)Guidance Test & Simulation Facility (GTSF)
(Design Tool - Support HW/SW Integration)(Design Tool - Support HW/SW Integration)

LFTELFTEMultifunction Simulation
(MFSIM)

Multifunction Simulation
(MFSIM)

(High Modeling of PATRIOT System TBM, Non-TBM,
Track, Guidance and Search Radar Loading)
(High Modeling of PATRIOT System TBM, Non-TBM,
Track, Guidance and Search Radar Loading)

LMMFC Hardware In Loop FacilityLMMFC Hardware In Loop Facility

RDEC MSS-2RDEC MSS-2
(Complete Launch-To-Intercept Closed-Loop Simulation  Runs to Measure Overall System Performance)(Complete Launch-To-Intercept Closed-Loop Simulation  Runs to Measure Overall System Performance)

Flight Mission Simulation (FMS)Flight Mission Simulation (FMS)
(Exercise Fully Integrated Ground System)(Exercise Fully Integrated Ground System)

PAC3SIMPAC3SIM
(Digital End-To-End System Simulation In One-On-One Engagement)(Digital End-To-End System Simulation In One-On-One Engagement)

Intercept  / Lethality
Assessment Engage Classify Identify Track Acquire Detect

Missile Acquisition
Guidance Uplinks

Target Profiling

Legend

Digital      -
Hardware -  

Target
Acquisition

PAC-3 MODELS AND SIMULATIONS
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FORMAL TEST PROCESSFORMAL TEST PROCESS

SUBSYSTEM
TESTS

SYSTEM
ENGINEERING

TESTS

SYSTEM
CERTIFICATION

TESTS

SYSTEM
OPERATIONAL

TESTS

FIELDED

SYSTEM TESTS

DATA
REDUCTION

AND

 ANALYSIS

VERIFICATION,
VALIDATION &

ANALYSIS

PERFORMANCE

EFFECTIVENESS

DIGITAL SIMULATIONS

HARDWARE/SOFTWARE IN THE LOOPHARDWARE/SOFTWARE IN THE LOOP

CONTRACTOR

LMVS HWIL

GTSF

PSTF

PITS

GOVERNMENT

MSS-2

FMS

INTEGRATED

FMS -> MSS-2

FAMILY OF SYSTEMS

TMDSE

FMS-D

COMPONENT
TESTS

CONFIDENCE IN OUR SYSTEM (U)
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DT-6 FLIGHT OVERVIEW (U)

Not To ScaleNot To ScaleTarget detection

Target classification

Loss of MTTV/missile
Range radar beacon
 tracks/TM signals

Target Intercept

Target engaged

Missile motor burnout

Seeker target acquisition

Missile Launch
(PAC-3 missile first motion)

CHECK BATTERY DAILY

NL
OJXF

WSMR

WSMR

PAC-3

MQM-107
PAC-2

Target Intercept

DT-6 System Events

SOCORRO

CONTINENTAL DIVIDE

WHITE SANDS NATIONAL MONUMENT

WHITE SANDS SPACE HARBOR

SAN ANDRES MOUNTAINS
DROP ZONE

X

ACS

RS

PRIME PAC-2 LS

PAC-3 LS

BACKUP
PAC-2 LS

INTERCEPT

HOMING DIVERT DUE
TO TARGET ACCURACY

MANEUVER

PAC-3
(-6a)

315o

PAC-3 BOOSTER

IMPACT

MQM-107

TARGET DRONE

PAC-2 (-6B)

TVM

PATRIOT RS ILLUMINATION

NO-MANEUVER TARGET IMPACT (PROJECTED)

FT. WINGATE

ECS

142.9o

PTL
329 o

0o

PAC-2

TARGET IMPACT AFTER MANEUVER (PROJECTED)

STORM II BOOSTER

MTTV TARGET

PATRIOT RS ACQUISITION

STORM II

ACM

SEEKER LOS

SECOND OBJECT

IN SEEKER FOV

HOMING

Configuration

• Demonstrate system capability to simultaneously engage a
maneuvering TBM with a PAC-3 missile and  sub-scale
ABT with a PAC-2 missile

• Demonstrate PAC-3 hit-to-kill intercept of a TBM RV
target performing terminal accuracy maneuver with a
second object present in the seeker FOV

• Demonstrate performance of a cold-conditioned missile in
a TBM engagement

Objectives

Successfully accomplished on 14 October 2000Successfully accomplished on 14 October 2000

ü
ü
ü
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DT-6 PAC-3SIM CORRELATION
TO TEST DATA
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PATRIOT M&S 
COLLABORATIVE PROCESS 

Development 
of

 Pre-mission
 Plan

 Post-Flight
 Reconstruction

V V&A
Process

Model Updates

4

2

6

5

Pre-Mission
Prediction

Flight Test
Data

Collection
1

Test Support Activities

Post-Flight 
Analysis

3

Pre-Mission Activities

LMVS HWIL

GTSF

MSS-2

Run
LMVS
HWIL

Run
GTSF

1

2

3

Run
PAC3SIM

Run
MSS-2Run

PAC3SIM

Run
PAC3SIM

PATRIOT System
FMS-D

M&S Tools

MSS-2

GTSF

FMS

MFSIM

PAC3SIM

LMMFC HWIL

FSC / ELES / Interceptor

LMMFCLMMFC

Ground System

PAC2SIM
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Test Parameters

 FAMILY OF SYSTEMS INTEGRATION

Theater /
Campaign

Mission/
Battle

Engagement

Engineering

Constructive LiveVirtual (HWIL)

Wargame 2000

TMDSE
[TMD System Exerciser]

Test Data

Engineering Models

Campaign/Mission
 Models

EADTB
[Extended Air Defense

Test Bed]

High Fidelity
System Models

System Specific 
Representations

EADTBEADTB

Pre-Event: Identify
data for validation;

dry-run data analysis

Used for
Post-Test

Analysis and model
validation

EADSIMEADSIM
Scenario Development

Test Design
Scenario Checkout

Range Safety Sims

Mitigate test risks;
Identify validation data;

dry-run event using actual HW/SW

SITSIT
EVENTEVENT

Produce
DAHAP

Data
Collection

ReportingReporting
RESULTSRESULTS

TMDSETMDSE
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• PROVIDES MANY-ON-MANY,
THEATER-LEVEL
SIMULATION OF AIR, MISSILE
& SPACE WARFARE

• BRINGS ANALYSIS, TRAINING,
AND OPERATIONAL
PLANNING TO THE
WARFIGHTER IN A SINGLE,
INTEGRATED PACKAGE

• PROVIDES COMMUNITY-
ACCEPTED MODEL FOR DoD
ANALYSES

• SUPPORTS WORLDWIDE USER
BASE OF OVER 390 USERS

• INCLUDES 10 FOREIGN
USERS

EXTENDED AIR DEFENSE SIMULATION
(EADSIM)
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EADTB DESCRIPTION

• An event stepped constructive
simulation
– Perception-Based - Model entities

act on information they perceive,
just as the real world systems do

– Entity performance is data driven
– Experiment logic is “ruleset” driven
– Model algorithms are general

purpose; configured by input data

• BMC4I Focused - Explicitly models
TADIL-J Traffic to the message
content level

1L
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INTERCEPTORSINTERCEPTORS

THREATSTHREATS

BMC3BMC3

CONOPS
&

TT&P

MADSim

Federated Partners
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E KVs
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R e e nt ry 

V e hic l es 
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BMC3  Prototype

MDST

ABL

Viewers & Editors

WG2000

Wargaming 
Process

Game
 Objectives

Scenarios

Quick Look
 &

Final Report

ServerServer

D a t a
Analysis

DatabaseDatabase

S c h e m aS c h e m a

ClientClient

Wargame
Resource

Repository

OFFBOARD OFFBOARD 
SENSORSSENSORS

RADARSRADARS

Analysis
Process

Analysis
Products:

(e.g. CRD, AoA,
JMAA, QDR,

CONOPS, TT&P)

BMDO Core Models & Sims WARGAME 2000 MISSION:
EXPLORE REAL-TIME, HUMAN-IN-CONTROL MISSILE
DEFENSE CONOPS

WARGAME 2000

Under Consideration Joint M&S BMDO Core (managed by BMDO/TEM)

Theater /
Campaign

Engagement

Engineering

NMD AnalysisMDAPFoS

Test Parameters

Test Data

Mission/
Battle

Constructive LiveVirtual (HWIL)

TMDSE
[TMD System Exerciser]

JPN
  JDN
    JCTN

Live TestingWargame 2000

PEGEM PEELS

EADTB
[Extended Air Defense

Test Bed]

JSIMS

JMASS SSGM/
 BEST

JWARS

CAPS
 (Commanders

 Analysis Planning 
Simulation)

COMBAT IV

EADISM
 (Extended Air 

Defense Simulation)

Hardbody
Background

Plumes Suite

TMSS*

* Managed by BMDO/IN

Analysis Results

HLAHLA

DISDIS

Component Color
Key
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HARDWARE-IN-THE-LOOP 
USING TMDSE TOOL

Theater Missile Defense Systems Exerciser 
(TMDSE) Is...

... A Computer Based  
Hardware-In-The-Loop (HWIL) 
Developmental Test Tool 

Baselined TMDSE B3 Architecture

Baselined TMDSE B3 Architecture

1

THAADCRC

AEGIS

E-3

USMC

JTAGS

AEGIS

TBMs
AMs

BASELINED TMDSE B3 ARCHITECTURE

Syracuse, 
NY

Dahlgren, 
VA

HSV, AL

Kirtland AFB, 
NM

Schriever AFB, 
CO

Ft Bliss, TX

PATRIOT 
 
 
 

ADA BDE TOC

PATRIOT 
ECS (2) 

ICC 
TOS 

ADA BDE TOC

CRC 
TPS-75 (2) 
ECS, MTS 
E3 (SIM)

SHIELD (ALERT) 
JNTF

TEC

JNTF

DSP

TIBS / TDDS

DSP

ECS 
ICC 
TCS

ECS 
ICC

Azusa, CA

JTAGS

THAAD 
LCS 
TOS

Huntsville, 
AL

AEGIS (2) 

BL SP3 

Linebacker

USMC TBMD 
TPS-59 
ADCP 
TAOM

Legend

TMDSE V3.1
TMDSE V3.0
TMDSE B2

... For Interoperability 
Assessment 

... Of TMD And TAMD 
Family Of Systems (FoS) 

... By Stimulating Tactical 
Hardware And Software

... In Realistic Simulated 
Environments 

Sensors 
Tactical Processors 

BM/C 3

Real Time, Dynamic, Interactive 
Centrally Controlled From JNTF 

Geographically Distributed Architecture

Notional HWILT Scenario

mj-98909 / 071900

PATRIOT

PATRIOT 
X2

Navy Area 
TBMD 

X1

AEGIS 
AAW 

X1
THAAD 

X1
USMC TBMD  

X1
JTAGS 

X1
AFC 
X1 E3-Sim X1

Remote 
Gateway 

X2

Remote 
Gateway 

X1

Remote 
Gateway 

X1

Remote 
Gateway 

X1

Remote 
Gateway 

X1

Remote 
Gateway 

X1

Central 
Gateway 

(TCS)

Remote 
Gateway 

X3

CRC X1

LAN R6232

TIBS / TDDSJoint Data Net (Link-16) Emulation

Tactical 
Hardware- 

In-The- 
Loop

FMS / D 
X2

ACSIS
ACTS 

(Or ACSIS)
TTC 
X1

RES 
X1

Tactical 
Driver 

X1

Tactical 
Driver 

X1

Master 
Simulation 

X1Adjunct 
Processor

BFTT 
(Or Ad 
Proc)

Tactical 
Communications 

Environment 
Segment (TCES)

Tactical 
Driver 

Segments

TMDSE 
Control 

Segment 
(TCS)

R52321553X 2515531553X 25

Remote 
Environment

Remote 
Environment

Remote 
Environment

Remote 
Environment

Remote 
Environment

Remote 
Environment

Router Router Router Router Router Router

TEC Sub- 
systems

Router

Test Exercise Controller (TEC) 
Joint National Test Facility (JNTF), Colorado

Central 
Gateway 

X3

T1 Link T1 Link T1 Link T1 Link T1 Link Local Link T1 Link = DIS + TADIL J + Voice
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mj-74754P / 072000

SYSTEM INTEGRATION TEST

JTAGS

PATRIOT
USAKA

Wake 
Island

AEGIS

DSP

U
. S

.  
A

R
M

Y

USS OBSERVATION 
ISLAND

RV

• Target Characterization 

• Interoperability Assessment 

• Model And Simulation Validation Data 

• Developing Engineering Issues 
(Debris, Discrimination, etc.)

Objectives

RV Release

AEGIS
AST

Cobra Ball

HALO / 
IRIS

CONUS
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mj-99903 / 092800

DESIRED END-STATE

NMD

ABL

TBMD
Upper Tier

Lower Tier

THAAD

PATRIOT

Navy AreaNavy Area

NTW

Sea-based

PATRIOT

Land-Based

JPN

JCTN

BM/C4I JDN
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 SBA: WHAT IS WORKING AT BMDO

• Hiring the right People

• Development of an Integrated Test Strategy

• Refining the Core Model set

• Implementing software acquisition processes

• Emphasizing Verification, Validation and Accreditation (VV&A)

• Supporting standardization i.e. HLA compliance 


